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This report describes the mission architecture, mission objectives and requirements, system 
requirements and mission budgets. The power budget is calculated according to the mission 
requirements. In the design of power system, the key-point is the efficiency of the solar cell and 
the power circuit. 
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????????????????? 
z ???????????????? 
z ????????1? 
z ?????????????????? 
z ?????????????????????? CCD?????? 
z ???? 600-800?? 
z ???????????????????? 
??????? 
OBC
MPC555
A/D
Converter
FSK
Modulator
FSK
DemodulatorReceiver
Transmitter
DiplexerCoupler
Battery
Solar Array
...
DC/DC
Converter
Power
Distribution
Power
Monitor
& WDT
Temperature
Sensor
Current
Telemetry
Voltage
Telemetry
+5V, -5V,+12V,-12V
To Units
CCD Imager
3-axis
Magneto-
Meter
Sun-sensor
GPS
Backup OBC
8052
EPS
ADCS
Payload
TT&C
Magnets
Hysteresis
Coils
????? 
1. ???? 
z ?????????????(Piggy Back)????????????????
500-1000 km???????????,????????? 25?????????,
????????? 2. ?????? 
z Provide attitude stabilization with spin rate 0.05~0.1 rpm 
z Provide pointing accuracy within 10 deg 
z The magnetic torque must be large enough compared with the environmental torques 
z Provide the attitude data for imagery payload 
z ?????????????????? 
z ?????????????????????????????????????
?? 
z ?????????????????????????????????? 
z ?????????????????????????????????????
??? 
z ?????????????????????????TNC?? 9600bps????
?????????????????????????9600/1200????????
05W??? 5.5W??????????????????????OBC?????
  
 
??? APRS?automatic packet reporting system??????????? BEACON?
z ???????????????????????????????????????
z ???????? software mail box????????????? Borland C?? 
Builder ?? ground station software???????????mailbox???ccd payload 
?????????? 30W? 40W? 
?????????????? Power Budget?????????? 29.05W? 
z ????????? 600? 800?????? 
z PCU(power control unit)???????????? 80%?????????????
80%????????????????  
z ??????????????????????????????????????
???????????? 
z ??????????????????? 
z ????????????????????? 1????? 
z ?????????????????????????????????????
???????????? 
z ?????????????????????????????????????
?-45°C~+80°C???????????????????????????????
?? 
? 2. ???????? 
LINK BUDGET UPLINK DOWNLINK UNIT 
Frenquency 145 435 MHz 
Bit Rate (1200 bits/s) 30.79 30.79 DBHz 
Distance to Satellite 3290 3290 Km 
Transmitter Power 16.53 3.01 dBW 
Transmitter Antenna Gain 12.24 -5 dBi 
EIRP 28.77 -1.99 dBW 
Free Space Loss 146.01 155.55 dB 
Atm. Refraction/Absorption 0.24 0.71 dB 
Pointing/Polarization Lossea 1.5 1.5 dB 
Receiver Antenna Gain -15 12.24 dBi 
Receiver System noise temperature 33.01 26.02 dBk 
Boltzman’s Constant -228.60 -228.60 dBW/K/Hz
G/Te(Rec.Antenna gain/noise temp) -48.01 -13.78 dB/K 
Desired Eb/No(bit energy/noise ratio) 15 14 dB 
Eb/No at Receiver Input 30.82 24.28 dB 
Margin 15.82 10.28 dB 
C/No 61.61 55.07 dBW/Hz 
? ? ? ?    ? ? ?(mm3) ??(kg) ????
????? 1.6 ?106 4 11.52 ????? 
????? 7.02 ?105 1 2.88 
  
 
????? 7.02 ?105 1 2.88  
?????  1.5 4.32 
??? 7.8 ?105 1 2.88 
??? 8.1 ?105 1 2.88 
TNC??? 1.8 ?106 2 5.76 
????? 
??    
?? 3.927 ?106 2.867 8.26 ????? ???    
????? ??????? 2.16 ?106 2 5.76 
?????     
???? 4.34776 ?106 12.47 35.92 ????? ???? 1.77679 ?106 4.8 13.83 
CCD 6.72 ?105 0.5 1.44 
GPS 2.8 ?105 0.5 1.44 ????? 
    
?    ? 1.64301 ?107 34.7147 100 
2. ????????[1-9] 
???????????????? 1 ???? 1 ???????????????
????????????????? 14.28?????????????????? 4~6
???????????????????????????????????????
?????? 2 ????????????? 3 ??????????????????
??????????????????????? 4???power budget?? 2??? 
?????? [10~11] 
?????????????????????????????????????
???????????????????????????????????????
???????????????????????????????????????
????????????????????????????????????? 5?
???????????????????????????????????????
????????? 
??????????????????? 35 ?????????? 101????
????????? 66 ?????????? 1??? 525600 ???????????
??????? 5200?????????????????????? 5,200?????
? 6?????????????????????? 45% ?????????????
???????????? Power Budget?? 3??????????????????
24.805 W???????0.583 hr???????4.961 W (20%)?????20??????
??1.2V??????1100Am-h??????????24.805+4.961=29.766 W?????
??????: 
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2274.0=  Ah 
  
 
??????=??????/???? 
                ?0.2274 / 1.1 × 100% ?20.67 % 
?????????????????????????????????????
?????????????? 25 %?????????????? 22.74 %? 
?????????????????????????????????????
???????????????????????????? 1 ??????????
??????????????????????????????? 
?????????? [12~15] 
?????????????? 1 ???????????????? 1 ?????
???????????? 1 ??????????????????????????
??????? 30????????????????(28?)? 
???SPECTROLAB????Triple Junction Solar Cells 
z ????: 2.545V 
z ????: 15.60 mA/cm² 
z ????: 21.677 cm2 
z ????: 25.1 % (? 28 ? C?) 
z ????????????: 0.2%/C 
z ??????????: -120~+150 ? C 
z ???????? 1350 W/m2 ? 0.135 W/cm2 
?? cell???????0.135 x 21.677 x 0.251 = 0.736 W 
    ?????????????????????????????????????
?????????????????????????????????????a.??
?? (????)?b.?????c.?????d.???? (????)??? 8??????
?????????????????????????????????????
24.805W?????????? 20%??????????? 0.8? 
??????????????(EOL)??(???????) + (????????) = 
24.805W + 10.915W  = 35.72W 
?????????????? 
Ld = (1- degradation / year)satellite life 
Ld????????????????????????????????? 2.75% 
???Ld = (1 - 2.75%)12/12 = 97.25%? 
End of life(EOL)??? PEOL? Begin of life(BOL)??? PBOL???????? 
dBOLEOL LPP ×=  
?? 35.72(W)? PEOL????????????????????????????
? PBOL ? 36.73 W???????????? 
BOL/(?? cell??) = 36.73/0.736 = 49.9 cell = 50? cell 
??????????? 
(?????? x ?? cell??) ÷ ???? 
= (50 x 21.677 x 10-4) ÷ 0.8 = 0.1355 m2 
?????? [16~18] 
?????????????????????????????????????
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???????????????????????????????????????
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? 1 ???????? 
????? CCD?????GPS?? 
???? ??????? 
???? 800 km 
???? 98.6 ? 
???? 101 ?? 
???? 7.452 km/s 
???????? 14.28 ? 
?    ? ??? 
?    ? 11?? 
?    ? 0.2032 m×0.2032 m×0.3429 m 
 
 
 
 
? 2  Power Budget(1) 
???? ??
(V)
??
(mA) 
??
(W) 
????
(%) 
???? 5 500 2.5 100 
??? 5 5 0.025 100 ???
?? 0 0 0 0 
??? 12 1700 20.4 8.9 ??
??? 12 45 0.54 100 
GPS 5 130 0.65 100 
????
? 3.3 150 0.45 0.5 
CCD
???? 5 50 ? 0.25 0.5 
???? 0 0 0 0 
?    ?  2580 24.805  
? 3  Power Budge(2) 
???? ??
(V)
??
(mA)
??
(W)
??????(%)
(??????
/????) 
???? 5 500 2.5 100 
??? 5 5 0.025 100 ??
?? ?? 0 0 0 0 
??? 12 1700 20.4 25.71 ?? 
??? 12 45 0.54 100 
GPS 5 130 0.65 100 
???
?? 3.3 150 0.45 0 
CCD 
???
? 5 50 ? 0.25 0 
???? 0 0 0 0 
?    ?  2580 24.805  
? 4  ??????????? 
  
 
Number 
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Diameter 
Of 
Hexagon 
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(cm) 
Total 
Projected 
Surface 
Area 
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Area 
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Number
Of 
Panels
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Cell 
Area 
Per 
Side 
(cm2)
Total 
Available
Solar 
Cell 
Area 
(cm2) 
Solar 
Irradiation 
(W/cm2) 
Power 
Output 
(W) 
20% loss
through
array 
Design
(W) 
1 side 
(Top) 40 40 1039.2305 0.24 21 48 1008 1008.0000 0.1358 32.8527 26.2822
2 side 40 40 1385.6406 0.24 21 30 630 1091.1920 0.1358 35.5641 28.4513
3 side 40 40 1600.0000 0.24 21 30 630 1260.0000 0.1358 41.0659 32.8527
4 side 40 40 1386.4458 0.24 21 30 630 1125.2397 0.1358 36.6738 29.3390
Average 40 40 1352.8292 0.24 21 33 693 1089.6079 0.1358 35.5125 28.41 
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